Cytotoxic T lymphocytes in protection against equine infectious anemia virus.
Cytotoxic T lymphocytes (CTL) are associated with virus control in horses infected with equine infectious anemia virus (EIAV). Early in infection, control of the initial viremia coincides with the appearance of CTL and occurs before the appearance of neutralizing antibody. In carrier horses, treatment with immunosuppressive drugs results in viremia before a change in serum neutralizing antibody occurs. Clearance of initial viremia caused by other lentiviruses, including human immunodeficiency virus-1 and simian immunodeficiency virus, is also associated with CTL and not neutralizing antibody. In addition, depletion of CD8+ cells prior to infection of rhesus monkeys with simian immunodeficiency prevents clearance of virus and the same treatment of persistently infected monkeys results in viremia. Cats given adoptive transfers of lymphocytes from vaccinated cats were protected and the protection was MHC-restricted, occurred in the absence of antiviral humoral immunity, and correlated with the transfer of cells with feline immunodeficiency virus-specific CTL and T-helper lymphocyte activities. Therefore, a lentiviral vaccine, including one for EIAV, needs to induce CTL. Based on initial failures to induce CTL to EIAV proteins by any means other than infection, we attempted to define an experimental system for the evaluation of methods for CTL induction. CTL epitopes restricted by the ELA-A1 haplotype were identified and the MHC class I molecule presenting these peptides was identified. This was done by expressing individual MHC class I molecules from cDNA clones in target cells. The target cells were then pulsed with peptides and used with effector CTL stimulated with the same peptides. In a preliminary experiment, immunization of three ELA-A1 haplotype horses with an Env peptide restricted by this haplotype resulted in CTL in peripheral blood mononuclear cells (PBMC) which recognized the Env peptide and virus-infected cells, but the CTL response was transient. Nevertheless there was significant protection against clinical disease following EIAV challenge of these immunized horses when compared with three control horses given the same virus challenge. These data indicated that responses to peptides in immunized horses needed to be enhanced. Optimal CTL responses require help from CD4+ T lymphocytes, and experiments were done to identify EIAV peptides which stimulated CD4+ T lymphocytes in PBMC from infected horses with different MHC class II types. Two broadly cross-reactive Gag peptides were identified which stimulated only an interferon gamma response by CD4+ T lymphocytes, which indicated a T helper 1 response is needed for CTL stimulation. Such peptides should facilitate CTL responses; however, other problems in inducing protection against lentiviruses remain, the most significant of them being EIAV variants that can escape both CTL and neutralizing antibody. A possible solution to CTL escape variants is the induction of high-avidity CTL to multiple EIAV epitopes.